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PROBLEMS AND PROGRAMS
IN WATER POLLUTION
MURRAY STEIN*
INTRODUCTION

There seems to be very little doubt that the pre-eminent position of the
United States among other nations has resulted in large measure from the
quality of its people, a temperate climate, and an abundance of natural resources.
Not the least of these resources has been an ample supply of water of usable
quality. Ample up until now, that is, for now with our unprecedented growth
in population and industry, even the humid eastern part of the country is
being pinched for enough water of usable quality. Thus, we may be at the
dawn of an era when water of usable quality will be this country's most critical
natural resource.
This has long been the case in the seventeen western states, where water is
not so plentiful. In these states, one only need compare values of lands which
have water rights to the price of lands which do not. Because water shortages
were encountered in this region almost from the time of settlement, the western states have developed a unique system of water law known as the "prior
appropriation doctrine." Under this system priority of application of water to
a beneficial use gives one the right to use the water so appropriated as long
as the use is maintained. In a broad sense, this system may be characterized
by the catchphrase-"First in time-first in right." To illustrate, a junior
appropriator located upstream cannot divert water for his own use to the
detriment of the rights of a senior appropriator downstream. The doctrine
of prior appropriation is written into state constitutions and state laws. Generally, its administration results in specific allocation of waters to users under
the jurisdiction of a state administrator.
In the western states having the prior appropriation doctrine, the average
annual rainfall is relatively small compared to the humid east. A major appropriative use is irrigated agriculture, which is a highly consumptive use.
It is estimated that two-thirds of the water applied to crops does not return to
the watercourse. On the other hand, municipal and industrial users, which
are the large users in the east and are becoming increasingly so in the west,
are generally non-consumptive users, and ultimately return more than 90 per
cent of the withdrawal to the surface waters of the state. In the seventeen
Western states, it is estimated that ninety-two per cent of the water used is for
irrigation and 3 per cent is used by industry. In the thirty-one Eastern states, it is
*Chief, Enforcement Branch, Division of Water Supply and Pollution Control, Public
Health Service, U.S. Department of Health, Education, and Welfare, Washington 25,
D.C.
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estimated that 81 per cent of the water is used by industry and 3 per cent for
irrigation.
While the Western states have embraced the prior appropriation doctrine,
their laws vary considerably from state to state. Only seven of the western
states (Arizona, Colorado, Idaho, Nevada, New Mexico, Utah, and -Wyoming) do not have in their water laws any elements of the riparian or reasonable use doctrine which is prevalent in the east. Since the prior appropriation doctrine of water rights deals with such a precious commodity in the
Western states, it has been the subject of much litigation. In any particular
jurisdiction, there are apt to be numerous judicial bench marks concerning
water-use which delineate the rights, duty, and privileges of the people of the
state.
On the other hand, the Eastern and Midwestern states adopted the riparian
doctrine which was embodied in the common law of England and practiced
in the early colonies. This doctrine, in modified form, is presently applicable
in all but one of the eastern jurisdictions.
The riparian doctrine is based on the premise of running water. Under it,
running water is not susceptible to unqualified ownership, and rights to such
water are incidental to property ownership. Thus, only riparian owners, that
is people whose land abuts a watercourse or who have a water-course running
through their land, are entitled to riparian rights. Such persons, under the
riparian doctrine, have a right to have a stream flow through their land in
its natural state, undiminished in quantity or quality.
In the development of this doctrine and in the adjustment of conflicting
riparian rights, it soon became evident that the riparian owner's right to the
purity of a stream is not without limit. He possesses right to the flow and
enjoyment of water, but subject to the similar rights of all other riparian
owners to their reasonable enjoyment of the stream. It is only, therefore, in
an unreasonable or unauthorized use of th is common benefit that a legal action will lie. This modification of the riparian rights doctrine was enunciated
in 1874 by Justice Cooley of Michigan as the "reasonable use doctrine"'
and has been utilized in that form by most of the Midwestern states. Under
this doctrine, it is the right of the riparian owner to be free of unreasonable
interference in the use of water. Reasonable use is the only measure of riparian
rights, and the question of reasonableness is a question of fact.
A characteristic of the eastern system of water rights is the absence of frequent litigation. Water users have achieved an accommodation of their needs
through private arrangements and surprisingly few of these have come before
the courts. While this had the advantage of providing a flexible system of
operation, it also, over a period of time, has created large areas of uncertain1. Dumont v. Kellogg, 29 Mich. 420, 18 Am. Rep. 102 (1874).
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ties without the guidelines provided by numerous judicial decisions. Recently,
increasing and often conflicting demands of municipalities, industry, and agriculture for water have made eastern water interests acutely aware of the
lack of certainty as to their rights in this field. In addition, recreation and
conservation interests emphasize the complexity of the problem by their desires and requirements to keep the waters in the streams and maintain such
waters at a sufficient quality to support fish and wildlife and to permit other
recreational uses.
More and more watercourses are becoming regulated as to flow and quality. The aftermath of such regulation often brings to the inhabitants of a
region for the first time the realization that there is a definable limit to the
water resources available to that area and such a limit will stand for the
foreseeable future.
Objectives of a water policy for the individual states and the nation are
generally agreed to be:
1. the equitable apportionment of water among often conflicting demands;
2. the improvement of water quality;
3. the stabilization of water flows and water supply.
While the maintenance of water quality is inextricably intertwined with
the water quantity, in the past, those interested in allocation of available
waters have too often ignored quality aspects-whether natural or man-made
pollution. Water quality management must become an increasingly important
part of water resource development if we are to have maximum multiplicity of
uses. Effective water quality management encompasses development of comprehensive water resource programs on drainage basins, adequate treatment
of municipal and industrial wastes, control of natural pollution and provision of minimum stream flows during critical periods to preserve water quality where reasonable remedial and preventive devices are not sufficient to protect water quality. Moreover, water quality management will assure maximum re-use of waters flowing from headwaters to the sea. Economic saline
water conversion to potable water will still pose expensive transportation
problems for delivery inland from a sea level base.
I. THE NATURE OF THE WATER POLLUTION PROBLEM
1. the relatively fixed amount of the Nation's fresh water supply;
2. the uneven way nature distributes water geographically and seasonally;
3. the rapid growth of population, industry, and agriculture which often
do not locate where water is plentiful;
4. the concentration of population and industry in urban communities, and
development of the metropolitan complex;
5. The enormous increase in water-use by a rapidly-growing population,
industry, and agriculture;
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6. the very large increases in water pollution resulting from population and
industrial growth, new technologies, and from changing land-use practices that are seriously jeopardizing the quality and suitability of the Nation's fresh water resources for needed use and re-use;
7. the failure to construct sewage and industrial waste treatment facilities
as fast as they have been needed, to support adequate water pollution control programs; and
8. the failure to maintain an intelligence capable of dealing with new and
complex problems as they have emerged.
A. Relatively Fixed Amount of the Nation's Fresh Water Supply: Through
the years, the average amount of rainfall on the United States has averaged
30 inches a year. Since this average of precipitation has been fixed by nature,
it follows that the Nation's fresh water supply is also relatively fixed.
This fixed amount of precipitation averages about 4,300 billion gallons of
water a day. Unfortunately, only a small portion of this vast amount of water
is available for use. Nearly three-fourths of it, or 3,100 billion gallons, are
lost each day by evaporation and from transpiration from plants and animals.
A large portion of the remaining 1,200 billion gallons of water is flood water
which quickly runs back to the ocean-gone before it can be used. The relatively small amount remaining constitutes the Nation's potentially usable fresh
water supply, and much of this also returns to the ocean before it is in fact
used. A critical and increasing amount of the usable supply remaining is spoiled
by pollution.
Hydrologists estimate that the developed, dependable fresh water supply
available today in lakes, streams, and impoundments is about 315 billion gallons a day. By projecting this estimate, the dependable fresh water supply
by 1980 can be developed to about 515 billion gallons a day by impoundments
and other regulating devices. The maximum dependable supply we can ever
hope to develop by engineering works is estimated to be approximately 600-650
billion gallons a day.
The continuing population and economic growth of the United States thus
hinges on these dependable supplies of fresh water, the limit of which appears
to be 600-650 billion gallons a day. It is painfully clear that our national fresh
water resource is exhaustible. We can no longer afford to use it unwisely and
wastefully, particularly for the indiscriminate and thoughtless disposal of
our wastes.
B. Uneven Distribution of Water by Nature: The uneven way nature distributes our water is obvious to all familiar with our geography. We have
deserts, swamps, rain forests, humid regions, and semi-tropical areas. In Maine,
rainfall averages 40 inches annually and only 15 inches are lost by evaporation. At the other extreme, Arizona receives only 14 inches of rain annually
but 13 inches evaporate before they can be used. Roughly, about two-thirds
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of the annual rainfall is on the eastern half of the United States and one-third
is on the western half.
The maldistribution of water is not only geographic, it is seasonal. In many
parts of the country, most of the precipitation occurs during certain seasons,
generally spring and fall. Winter snow accumulations are lost rapidly during
spring runoffs. Interspersed between periods of heavy rainfall are periods of
limited or no rainfall when stream-flows and ground-water levels approach
or reach their minima. Droughts further complicate the distribution picture;
they may be of short or protracted duration, affect large or small areas, and
occur in any part of the country in any year.
Thus, the water resources problem is complicated by the fact that nature does
not always distribute our water supply where or when it is needed. This imposes the need for conserving by all possible devices the water which falls in
both water surplus and water short areas, and for transporting water from
areas of surplus to areas of shortage, maintaining its quality by effective pollution control.
C. Population and Industrial Growth and Distribution: It was predicted
only a few years ago that the population of the United States would level off
at about 170 million by 1975. Instead, we are experiencing an unprecedented
growth rate with no let-up in sight. We passed the 170 million mark in 1957,
eighteen years ahead of predictions, and today we are past the 180 million
mark. The following table shows the Nation's past and projected population
growth:
2
U.S. Population Growth
1900-2000 (in millions)
Year Population
1900
76
1930
123
151
1950
1960
180
1970 204-220
1980 232-274
2000 295-420
This tremendous population growth is having, and will continue to have,
a major impact on water resources, imposing a rapidly growing demand for
water to produce the things we need to eat, wear, and use, and a similar demand for an ample supply of clean, safe water for drinking and for recrea2. Senate Select Comm. on National Water Resources, 86th Cong., 2d Sess., Population
Projections and Economic Assumptions 40 (Comm. Print No. 5), 1960. 1900-1960 figures
provided by the U.S. Bureau of the Census; 1970-2000 projections taken from Committee
Print No. 5 of the Senate Select Committee on National Water Resources.
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tion. At the same time that needs for clean water are rising sharply, the waters
on which we must depend are being subjected to greatly increased amounts
of sewage, industrial and agricultural wastes resulting from national growth.
Such wastes are increasing in strength and complexity, thus seriously challenging our ability to continue producing safe water for our increasing population, certainly as judged by present knowledge and practices in water purification and waste treatment. Today, 100 million persons depend on surface
waters for their drinking water. By 1980, the number will increase to 165
million and by the year 2000 will be 250 million.
D. Concentration of Population and Industries in Urban Communities:
Probably the most significant demographic trend is that towards urban concentration, which is expected to accelerate greatly in the years ahead. By 1980
more than 90 per cent of our population will live in cities and towns. More than
half of these will live in urban cities of over 50,000 persons or will crowd
into their suburbs. Unless some drastic change occurs, we can look forward
to the year 2000 to vast super-cities that will stretch hundreds of miles along
our coasts and the Great Lakes, and to "linear cities" that will line all the
great rivers and major highways. Urban population growth is summarized in
the table below:
Urban Population Growth in the U.S.'
1900-2000 (in millions)
Urban
Year Population
1900
30
1930
69
1950
96
1960
125
1970 136-147
1980 156-186
2000 205-291
Serious water supply problems have resulted from, and will continue to be
created by increasing urbanization. Only a few large cities are as strategically
located with respect to a bountiful supply of fresh water as are Chicago, Cleveland, and Detroit on the Great Lakes, or St. Louis, Pittsburgh, and the Kansas Cities on the banks of great rivers. Los Angeles is an example of a large
city located where there is almost no fresh water at all.
The problems of maldistribution of population and water supply will multiply with increasing urbanization. These problems have their solutions, but
3. 1900-1960 figures from U.S. Bureau of the Census; 1970-2000 figures from Com-

mittee Print No. 5 of the Senate Select Committee on National Water Resources
(Table 5). See note 2 supra.
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they are costly. We cannot move the metropolis to the water supply so we
must move the water supply to the metropolis.
The phenomenal growth of industry in the United States is expected to continue. In the period 1900-1950, industry increased its output of goods by 700
per cent. Since the beginning of World War II, industry has greatly accelerated productivity, and by 1980 production is expected to more than double
the 1950 figures-bringing the 1980 total production to more than fourteen
times production at the turn of the last century. One can only speculate on
the volume of production and the kinds of products to be expected in the year
2000, with new technologies constantly being developed and increasing use
being made of automation.
Industry has spread to all parts of the country. Most communities of any
size today have at least one industrial plant and are seeking more. The distribution of industry is guided by many considerations, such as proximity to
market outlets, raw materials, and labor market; tax climate; availability and
cost of transportation; and power and water resources. In some types of industry, the area where employees wish to work and play is a deciding factor,
water often being the important factor.
Much industry is moving into or has been encompassed by the metropolitan
complex. A large segment of water-using industry is racing to locate at the
dwindling number of sites along our major water resources, particularly the
Great Lakes, the Ohio and Columbia Rivers, and lower Mississippi River. Still
another large segment of water-using industry is moving into the southwest and
other water-short regions where advantages other than water availability are
over-riding-for the moment at least.
The major trend is encirclement or location of industry within the metropolitan complex. On the other hand, industry which locates outside present population centers tends to create complexes, since it attracts the labor market and
accompanying service groups. The movement of industry into water-short areas
presents grave water-supply problems, both for itself and for the supporting
communities.
Industry has not only greatly increased its production of goods by the traditional processes but also has rapidly developed new technologies for manufacturing new products and synthesizing new materials to replace old ones.
The result has been a large increase of the traditional by-product wastes and
an increase in a host of new pollutants of a highly complex nature that do not
respond to today's water and waste treatment techniques.
E. Increasing Water-Use: The increase in water-use for all purposes is
paralleling our explosive population and industrial growth. At the turn of
the century the United States was a rural nation with industrialization just
beginning its rapid expansion. Now we are a highly industrialized and urbanized country. While our population has been tripling and industrial produc-
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tion increasing eight-fold, water-use has leaped seven-fold-from 40 billion
gallons a day in 1900 to 322 billion gallons in 1960.
The projected estimates of future water needs are causing grave and growing
concern over our water resources. By 1980, in just twenty years, the estimated
fresh water needs will total 600 billion gallons per day, which is double the
present daily water use. In view of projected population and industrial growths,
it is reasonable to predict that by the year 2000 our fresh water needs will total
well over 1,000 billion gallons a day, another doubling of water needs, again
in a 20-year period. Thus, in only two generations we can expect our water
needs to quadruple today's already huge demands. The impact of population
and industrial growth on water use is shown below:
FRESH WATER-USE FOR MAJOR PURPOSES
1900-19804
(in billions of gallons a day)
Year

Domestic &
Municipal

Industrial

Irrigation

Total

1900
1920
1950
1960
1970
1980

3.0
6.0
14.1
22.0
27.0
37.2

15.0
27.2
84.0
159.9
218.3
394.2

22.2
58.4
104.6
141.0
165.9
165.7

40.2
91.6
202.7
322.9
411.2
597.1

Not reflected in the above table is the demand by a growing population for
recreation water. Recretation is a non-withdrawal use of water of emerging
significance, and a use that must be provided for in meeting water-resource
needs. Recreation requires a high-quality water paralleling that for public supplies. Related to recreation is the need for good quality water for the propagation of fish and aquatic life, and wildlife. In some states the recreation
industry is the principal source of income; in a growing number it is an important source. It seems reasonable to assume that one-third to one-half of
this value is derived from recreation that is dependent wholly or partially on
clean water. The demand for clean water for recreational bathing, boating,
sport fishing, water skiing, and other water-related sports has grown tremendously in recent years and probably will continue to do so.
F. The Increase in Water Pollution: At the turn of the century, 950 communities in the United States had provided sewers which served 24.5 million
persons. Sixty communities provided some kind of sewage treatment for 1 mil4. Years 1900-1970 taken from "Water Use in the U.S., 1900-1980,"' U.S. Department
of Commerce, BDSA, March 1960. Year 1980 taken from Thesis No. 143, Industrial
College of the Armed Forces, April 1957, by D. R. Woodward, U.S. Department of
the Interior.
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lion persons and the remainder discharged their wastes untreated. In 1900 the
municipal wastes reaching streams had a pollution effect equivalent to the raw,
untreated sewage from a population of about 24 million.
Since 1900 the number of communities served by sewers has increased to
more than 11,000 and the number of persons served to 105 million. Over
7,500 of these municipalities have constructed sewage treatment works to
serve 80 million people. At the same time, the amount of municipal pollution has increased because of growing population, obsolescence of older treatment plants, failure to construct needed sewage treatment plants, increased
interception of industrial wastes by municipal sewers, and increased number of water-using services in the home (multiple baths, garbage disposals,
automatic laundries, etc.). At the end of 1959 the municipal sewage discharged
into our streams, treated and untreated, was equal in pollutional effect to the
untreated sewage from more than 75 million people, almost three times the
amount of untreated sewage in 1900.
The following table shows the growth in persons served by sewers, the
increase in municipal sewage pollution, and also showing future conditions if
the present rate of treatment works construction is maintained and if secondary treatment is provided by all communities of 1980. Projections for 1970
and 1980 are based on estimated urban growth rates and on the assumption
that municipalities will continue to intercept acceptable industrial wastes.
This table shows that even if, by 1980, we provide secondary treatment
by conventional methods for all persons served by sewers, the amount of pollution reaching watercourses in 1970 and 1980 will be substantially the same
as today. More importantly, it shows what is likely to happen if apathy towards
constructing needed municipal sewage treatment continues; intolerable water
pollution situations will exist in many places before 1970 and will be a nationwide problem long before 1980.
The concentration of population and industry in urban areas is already
creating serious water pollution problems. Such concentrations produce vast
quantities of complex wastes which usually must be discharged into a single,
and often relatively small watercourse. We can look forward to many serious
pollution situations downstream from these large centers of population and
industry because the pollution load imposed by huge volumes of treated effluents will result in low water quality in the receiving stream.
The situation at Chicago is a classic example of the profound economic,
social, technical, and legal difficulties inherent in the growing metropolitan
sewage disposal problems already with us-problems that are certain to increase in number rather rapidly in the years to come. Although Chicago may
provide the best treatment available, the city each day pours into the Illinois
waterway an effluent that is equivalent to the sewage from 1 million persons
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and that contains solid wastes, suspended and in solution, amounting to 1,800
tons.
POPULATION SERVED BY SEWERS AND SEWAGE
TREATMENT 5 1900-1980
USPHS; and unpublished data from Basic Data Branch, DWSPC, USPHS.

(in millions)

Year

Persons
Served by
Sewers

Served by
Treatment

Discharging
Raw Sewage

1900
1920
1935
1950
1960
1970

24.5
47.5
69.5
80.0
105.0
145.0

1.0
9.5
28.5
54.0
80.0
(130.06

23.5
38.0
41.0
26.0
25.0

(15.06

1980

210.0

(210.08

(None 8

(140.09

(70.09

(110.07

(25.07

Population
Equivalent
Discharged

24.0
40.0
51.0
60.0
75.0
(76.06
(84 .07
(74.08

( 150.09

Municipal waste treatment processes in use today were designed for the
wastes of forty years ago and no essentially new or more effective process has
been developed since. These processes will continue to be useful for many
smaller cities for some time, but for larger cities they are proving to be entirely
inadequate in a growing number of instances.
It is clear that a major water-pollution need is to develop new municipal
waste treatment processes that will remove much more of the contaminants
than is now possible. These new treatment methods will probably be based
on entirely different principles and concepts than the mechanical and biological
processes now in use. Their development will require a large-scale, well-supported research program utilizing the best minds in government, industry, universities, and private research institutions.
In 1900, pollution from organic industrial wastes (of animal or vegetable
5. Data taken or extrapolated from "Modern Sewage Disposal," Federation of Sew-

age Works Ass'n, 1938; 1957 Inventory of Municipal and Industrial Waste Facilities,
6. Assumes that progress towards secondary treatment for all municipal wastes by
1980 will be made; a per capita population equivalent (P. E.) of 1.6; and 80 per cent
removal of P. E. by secondary treatment.
7. Same as note 6 supra, except assumes present rate of sewage treatment construction
will continue.
8. Assumes that all sewered population will be served by secondary sewage treatment
by 1980; a per capita population equivalent (P. E.) of 1.75; and 80 per cent removal

of P. E. by secondary treatment.
9. Same as note 8 supra, except assumes present rate of sewage treatment construc-

tion will continue.
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origin stich as food processing, textiles, paper) being discharged to streams
had a "population equivalent" of about 15 million persons. (This means that
organic wastes had a pollutional effect equivalent to the raw sewage from about
15 million persons.) In 1920, the population equivalent had risen to about
49 million persons. Studies and surveys by the U.S. Public Health Service
in recent years indicate that the amount of organic industrial wastes now
going into the nation's watercourses is about double the amount of municipal
wastes. On this basis the organic industrial waste pollution load being discharged today, treated and untreated, has probably at least a population equivalent of 150 million persons.
By 1975, industry is expected to double the production attained in 1950.
This would indicate a possible doubling of present organic wastes by 1980
which may be tempered by four factors: (1) the "engineering out" of a good
deal of waste production in new industrial plant construction; (2) the trend
to connect industrial wastes to municipal sewer systems where they become an
important component of municipal wastes; (3) the development of new
processes producing less wastes, although this is offset by other new processes
which produce more wastes; and (4) the extent to which industry meets its
responsibilities for satisfactorily treating its own wastes.
The increase in organic industrial wastes since 1900 and estimated amounts
in 1970 and 1980 are shown in the following table:
INCREASE IN ORGANIC INDUSTRIAL WASTES
Population
Equivalent
Discharged
(In Millions)

Year

Index of
Industrial
Production 10

1900
1920
1940
1950
1959
1970

20
40
66
113
159
24611

15
49
75
100
150

1980

36711

31012

21012

5013

8013
10. Based on 1947-1949=100; from Federal Reserve Board Index of Production
1900-1959.
11. Estimated by National Planning Board, "National Economic Projections," from
annual growth rate of 4.1 per cent.
12. Assumes estimated per cent rate of industrial waste treatment construction will
continue.
13. Assumes 80 per cent removal of population equivalent by treatment will be
obtained.
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These data show that substantial reductions in industrial organic pollution
loads can be effected by adequate waste treatment if industry can attain
80 per cent removal of population equivalents. Such reductions will require
a greatly accelerated construction program and the development of new treatment processes, because fully effective measures have not yet been developed
for many organic industrial wastes. The table also indicates the pollution situation that will exist if the present rate of treatment construction continues
or if treatment processes are not found which can approach 80 per cent removal of population equivalent.
In addition to the large increases in organic industrial pollution of the nation's
water, there have been large increases in the discharge of the "common" inorganic industrial wastes (principally of mineral and chemical origin). These
wastes have polluting effects different from organic wastes and cannot be measured in terms equivalent to sewage. They contain metals such as iron, chromium, nickel, and copper; salts such as compounds of sodium, calcium, and magnesium; acids such as sulfuric and hydrochloric; and a host of other waste
compounds.
Inorganic wastes originate from metal pickling, acid mine drainage, metal
finishing, chrome tanning, and from the mining, processing, and manufacture
of a wide variety of metal and chemical products. Even the organic wastes often
contain substantial amounts of inorganic constituents. Inorganic wastes degrade water quality by causing tastes, odors, and color; excess mineralization,
salinity, and hardness; and corrosion. Many interfere with water and waste
treatment plant operation, and some are toxic or potentially so.
No figures are available on the amount of inorganic wastes being discharged
to watercourses. Production figures for the industries discharging these wastes
show that the amounts are very large, and the index of industrial production
indicates that they are increasing rapidly. Fully effective treatment processes
have not yet been developed for many inorganic industrial wastes.
The chemical industry is the fastest-growing segment of American industry.
Coming from far behind in 1900, it now ranks fourth in terms of total assets.
While total industrial production was increasing 40 per cent between 19471960, the chemical industry increased production 90 per cent. Chemical sales
have increased five-fold since 1939 and today's sales are expected to double
by 1975. Within the chemical industry, the growth of synthetic organic chemicals has been most phenomenal.
A major new water pollution problem has emerged with the growth of the
synthetic chemical industry. Wastes from this industry are reaching watercourses in increasing numbers and amounts each year, both from the use of
the manufactured products and from wastes produced during their manufacture. These chemicals reach the stream by way of municipal and industrial
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sewers, land drainage, or direct application of chemicals to the stream, lake or
impoundment.
The following table illustrates some of this growth.
LEADERS IN SYNTHETIC ORGANIC
CHEMICAL GROWTH 14
(Production in Million Lbs.)
Plastics
Synthetic rubbers
Synthetic detergents and
other surface-active agents
Nylon and other non-cellulosic fibers
Insecticides and other agricultural chemicals
Medicinals

1928
20
0
0
0
0
4

1938
130
5

1949
1,486
1,173

1958
4,518
2,202

15
0
8
13

375
66
97
43

1,335
489
539
101

The synthetic chemical industry accounts for thousands of products today
of which more than half were not in production or even dreamed of in 1940.
The speed of their development has far out-distanced our knowledge of their
pollutional characteristics since they are not measurable by most of the traditional parameters. Wastes and products originating with the synthetic chemical industry are extremely complex in their composition and behavior. Many
of these compounds are not affected, or if affected, only partly so, by presentday water and sewage treatment processes. Some compounds even interfere
with these treatment processes, making them less effective in removing the
ordinary wastes, which they were designed to do.
Some synthetic chemical wastes cause tastes and odors. A large number
of these wastes are highly toxic to fish and aquatic life. Many do not respond
to biological treatment, and they persist in streams for long distances. We do
not know how to detect most of these compounds in water, or how to treat
them in waste effluents or remove them from water. We do not know the full
effects of these wastes on water, either singly or in combination. Most important we do not know the long-range toxic effects of these new synthetics
on man.
The new synthetic wastes are present in most waters in low concentrations
for the moment, but the industry is continuing its rapid growth. Each year we
are finding increasing amounts of these wastes at our water supply intakes,
and since neither our sewage nor our water treatment plants remove them,
14. The Chemical Industry Facts Book, 1960-61 Edition. Synthetic dyes, adhesives,
surface coatings, solvents, and many other industrial, agricultural, and commercial
products have also registered substantial production growth.
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they are reaching the consumer in increasing amounts. The extent of the synthetic waste problem is nationwide, and it requires immediate attention.
Still another new water pollution problem of serious potential has emerged
in recent years from the growth of nuclear technology. The presence of radioactive materials in our streams is adding to the nation's water supply another
new contaminant that has serious health implications if not controlled. Much
concern has been expressed over radioactive water pollution, and two federal
water pollution control enforcement actions by the U.S. Public Health Service
have already dealt with this problem. Data provided by the Service's National
Water Quality Network show that radioactivity in the nation's lakes and
streams is well below the safe allowable concentration. Nevertheless, radioactive water pollution must be rigidly controlled in light of the total potential exposure to radioactivity in the human environment.
Radioactive substances which are possible sources of water pollution are produced in several ways. Pollution by radioactive materials from nuclear weapons
testing is well-known. Waste products from the milling and refining of radioactive minerals such as uranium or thorium may wash or be discharged into
streams. Waste products from refined radioactive substances used in power
reactors or for industrial, medical, or research purposes should be adequately
controlled to prevent dangerous concentrations from escaping to streams.
Radioactive materials are characteristic of a newly-developing class of water
pollutants that are subtle in effects and not detected by the usual stream pollution analyses. Even so, their control is a problem that in principle is no different from the control of the more common types of wastes from other industries. Conventional water and waste treatment plants in use today are not
designed to provide protection against these hazardous materials. While some
protection is afforded by existing water treatment processes, it is not likely
that they can be easily or economically modified to provide full protection. It
appears that the only practical means of protection against excessive human
exposure to radioactive wastes in water will be treatment and control of such
wastes at their source. This will require constant vigilance and effective preventive measures.
G. Failureto Construct Needed Remedial Facilities: The only period during which sewage treatment construction kept up with needs was during the
federal public works programs of the 1930's. Before that time and since, the
number of persons served by sewers increased much more rapidly than the number served by sewage treatment facilities. As a result, a large backlog of needed
sewage treatment construction has accumulated through the years.
Population growth will continue to create new sewage treatment needs.
Existing plants will require replacement, additions, or enlargements in time.
If municipalities are to catch up and keep up with treatment needs by 1973
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they will have to spend $2.1 billion to eliminate the backlog of needed construction, $1.9 billion to care for new needs from population growth, and $2.0
billion to replace plants that will become obsolete in the interim. This will require average municipal expenditures of $600 million a year, a third more
than the present effort.
The federal grant program to assist municipalities in the construction of
sewage treatment plants has done much to stimulate needed action. In the five
years preceding the grant program, annual municipal expenditures for sewage
treatment construction averaged only $266 million. Under five years of the grant
program it has averaged $455 million, a 71 per cent increase. This level is still
far below the $600 million annual average that is needed, even though the
federal grant program has proved very effective.
The construction of needed industrial waste treatment facilities never has
kept up with the increase in the number of industrial outlets or the increase
in production of wastes.
Information on waste treatment construction needs is not nearly as complete for industry as it is for municipalities. This is a serious gap in basic information which is needed in order to deal adequately and intelligently with
the problem that must be corrected. However, surveys by the Public Health
Service and partial data in the 1957 Inventory of Municipal and Industrial
Waste Facilities indicate that more than 6,000 construction projects are required for industrial wastes. These studies also show that industry must spend
an amount at least equal to that required by municipalities.
Many of our major industries never have developed satisfactory treatment
methods for many of their wastes. In many instances, the biological processes
used in sewage treatment have been applied to organic industrial wastes, often
with small success. Chemical and physical processes have been used to remove
inorganic industrial wastes with varying degrees of effectiveness. Among the
older, "common", industrial wastes for which there are no fully satisfactory
treatment methods are wastes from pulp and paper mills; textile wastes of a
large variety; pickling liquors; wastes from leather processing and leather
products; metal finishing wvastes, and many chemical wastes.
The wastes originating from the manufacture and use of the new synthetic
chemicals and petrochemicals are extremely complex in composition and stable
in the water environment. They are relatively unaffected by conventional
water and sewage treatment methods and persist in streams for great distances.
As yet, we have no way of treating most of these wastes; indeed, we are just
learning how to detect their presence in water. Little is known of their effects
as pollutants, and of particular concern is the lack of knowledge of their effects
when ingested by man. Present concentrations are not acutely toxic but their
long-range toxic effects are suspect since a number of these chemicals are known

DECE MBE R, 1962]

PROGRAMS IN WATER POLLUTION

to be toxic, or potentially toxic, when present in other phases of the human
environment.

Reliable methods must be developed for detecting the presence of the thousands of new chemicals finding their way into streams, lakes, and underground
waters; also, methods are needed for measuring their pollutional characteristics,
particularly any physiological effects on humans. As with municipal sewage,
much of industry will need to devise treatment processes that remove more of
its contaminants than has been believed necessary until recently.
H. Intelligence Capable of Dealing With New and Complex Problems:
Intelligence in water pollution is maintained largely through the collection and evaluation of essential basic data and through effective programs of
research. During the period 1940 to date, water pollution problems that have
no precedence in experience have developed rapidly in number, magnitude,
nature, and complexity. During this period, minimal research and basic data
activities were supported. As a result, we are left without adequate intelligence
to deal with present problems or with those immediately ahead. This has added
immeasurably to the problems of the present water pollution situation.

Support for water pollution research has always been disproportionately low
with respect to needs and importance. The states do very little fundamental
research, all of which totals only a few hundred thousand dollars annually.
Industry spends less than $2 million each year on all its waste pollution research. The Public Health Service budget for direct research did not reach
$1 million until the fiscal year 1958 and for the fiscal year 1962 it is only
$2.4 million.
Research has concerned itself largely with learning to do better the things
we have been doing for years. Little attention has been given to new problems,
with the result that we have little knowledge to offer for their solution. We
have no methodology by which to measure many of the new, complex industrial
wastes or to determine their pollutional effects. Present water and waste treatment processes are inadequate to deal in the future with the new wastes or,
in a growing number of places, the concentrations and amounts of the older
municipal and industrial wastes now being produced. Poteitially serious health
hazards are being created and our epidemiological and toxicological techniques in water research and treatment are particularly deficient.
Research staffs are still oriented principally toward the traditional sanitary
engineer-chemist-bacteriologist-biologist team. The highly specialized physical,
chemical, biological, and mathematical sciences that are needed to solve today's
very complex water pollution problems have not yet been brought into the
research effort.
Basic data are fundamental to the intelligent management of water pollution control programs. They are needed to deal with problems of the present
and to foresee those that are developing. Very broadly, basic data consist of
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the pertinent facts relating to the causes, effects, and extent of water pollution,
and progress in its control.
Basic data collection in water pollution control has been particularly deficient. This deficiency was emphasized by the Advisory Committee on Water
Resources Policy in its report to the President in December of 1955.15 To
remedy this deficiency, at least in part, the Federal Water Pollution Control
Act authorizes the collection and dissemination of basic data relating to water
pollution.
Much more basic data on water pollution are necessary and must be collected, evaluated, and presented on a continuing basis, and in such a way as
to be of maximum use to water supply and pollution control planners. Reliable
basic data of a wide variety will become increasingly necessary as water quality management requirements become more precise and difficult to achieve.
II. STATE AND INTERSTATE PROGRAMS

The primary rights and responsibilities for controlling water pollution rests
with the states, as is shown in the declaration of policy of the Federal Water
Pollution Control Act. As former Surgeon General Leroy Burney declared,
the states "must continue to be the keystones of our pollution control efforts."
This primacy flows from the police power of states vested in them by our Constitution so that the states may protect the health, safety and welfare of their
inhabitants. As the federal government is one of limited powers, its functions
in this area are necessarily more limited. Further, experience has shown that
state authorities are best situated to deal with day to day administration of
particular water pollution control problems. On the other hand, privately
initiated suits, although theoretically capable of abating water pollution, have
not proved effective on a broad area-wide basis. From a public regulatory point
of view, private suits often are brought fortuitously and without regard for a
concerted and planned abatement program. A private party may by himself
not be sufficiently damaged to secure adequate abatement decrees, and continued uninterrupted pollution over a period of years may give one a prescriptive right to pollution with consequent immunity from many private actions.
State water pollution control legislation developed traditionally out of the
authority of health departments to preserve public health. In conjunction,
there was piecemeal lodging of concurrent water pollution control authority
in several other departments of state government such as those dealing with
agriculture, fish and wildlife, and mines and minerals, which also had an interest in water pollution'control. The modern approach to the problem is reflected in recent state statutes whose object is to preserve and improve water
15. Presidential Advisory Committee on Water Resources Policy, Water Resources

Policy 8. (December 22, 1955).
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quality for all legitimate uses and do this through an agency that represents
all affected interests in the state. Accompanying this approach has been a shifting emphasis from the mere abatement of existing pollution to the prevention
of pollution in its incipiency.
In the early statutes the administrative approach was largely negative in
character. That is, when a particular action was found to cause pollution the
administrative agency was authorized to take steps to abate such pollution.
More recent statutes authorize the agency to develop a comprehensive program
to deal with the problem in all waters of the state. Under this approach, the
agency, having determined permissive limits of waste discharges into the waters
of the state, uses its enforcement procedure to abate existing pollution and restore the quality of polluted waters, while through a system of permits it prevents any increase in waste discharges which would impair desired water-uses.
The modern state acts are designed to give the agency broad discretion in
administration of the program and make the agency's jurisdiction complete
over all waters of the state. The acts avoid restrictive practices such as exemption of particular industries or geographic areas and legislative classification
of particular streams for specified water-uses.
While a comprehensive state water pollution control act is complete in itself,
it rests on a framework of other state statutory and constitutional provisions.
Perhaps one of the most important of these provisions relates to municipal
financing. No water pollution control program can operate successfully unless
the state and its political subdivisions can finance the construction and operation
of remedial works for treatment of wastes.
While a section by section analysis of such a comprehensive act will not be
attempted, some comments may be directed to its principal features.
An essential feature of a state act is the definition of "pollution." An everincreasing number of states have designed this definition to protect all legitimate uses of waters of the state. To this end, "pollution" includes both (1) discharges of wastes actually or potentially harmful to legitimate uses and (2)
alteration of properties of the waters in such a way as to be harmful. The latter definition, for example, would cover heating of water in such a way as to
deplete oxygen supply and reduce the capacity of the water to support fish life
or stabilize discharges of wastes.
One of the most important questions for any state to decide in preparing
water pollution control legislation is the agency to which enforcement of the
program will be entrusted. As indicated earlier, most early legislation of this
type vested authority in the state health department. The problems of water
pollution control, however, concern other interests than health, and in a broader
sense are an integral part of the problem of preserving the water resources of
the state. For example, wildlife and conservation interests, industry, municipalities and agriculture have a stake in the enforcement of a water pollution
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control program. It is believed important that any agency which is set up to
administer such a program should be so constituted as to take into account
the interests and views of these and other affected groups, in addition to health
considerations.
Most states which have recently enacted water pollution control legislation
have entrusted its enforcement to a body representative of the interests considered to be affected. Such bodies are sometimes made up of representatives
of various departments of the state government, sometimes of citizens from
outside the government, and more frequently, a combination of the two. Adoption of this form has the advantage of facilitating representation of affected
interests in the agency. In most cases such statutes also provide for an executive secretary to serve as the administrator of the program and to carry out the
policies adopted by the body.
Some agencies in the administration of water pollution control programs
have classified the waters of the state according to their use. Proponents of
this method have urged that classification and setting of standards is an essential element of any comprehensive program and also that no enforcement action can be undertaken without determination of the use to which a particular
body of water should be put and the degree of quality which the water must
have in order to be suitable for such use. This approach, however, has been
severely criticized by others, who maintain that the process is administratively
difficult and time consuming, that classifications once made are hard to change
and tend to create vested interests, and that the tendency will be to reduce
waters to the level of mere carriers of wastes because of the pressure of special
interests.
Potentially, one of the most effective techniques for control of water pollution is a permit system under which discharges of wastes into any waters of
the state are prohibited except as permitted by the agency after examination
of plans, specifications and other data. Through this means the agency can
either prohibit discharges altogether or condition their approval on treatment
adequate to protect legitimate water uses.
State statutes generally provide adequate enforcement powers to state water
pollution control agencies. However, state agencies have not made extensive
use of their enforcement powers. They have demonstrated a marked preference for the employment of persuasive techniques. State enforcement activity
was the subject of a questionnaire circulated on December 7, 1959, by Representative Charles A. Buckley, Chairman of the House Committee on Public
Works. The following questions were asked:
(1) Does your state law authorize the issuance of an administrative order
to control water pollution? (If so, please provide a summary and citation of
such law.)
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(2) How many orders have been issued under this authority? (Please provide dates of such orders and parties against whom they were issued.)
(3) How many water pollution control cases have been taken to court?
(Please give specific cases, results, dates, and citations.)
(4) How many cases were successfully concluded as a result either of administrative orders or court action? (Please describe.)
(5) How many cases are still pending? (Please describe.)
The statistical compilation of the answers reported by 42 states follows :16
STATE ENFORCEMENT OF WATER POLLUTION
CONTROL
Statistical compilation of experience reported by 42 states 17

State

Alaska
California
Colorado
Connecticut

Delaware
Florida
Georgia
Hawaii
Idaho
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts

Number of
Period
administrative
beginning orders issue'd

1955
1950
1956
1936
1954
1946
1957
1945
1957
1944
1935
1945
1957
1950
1953
1958
1946

1
2
21
4
3
None
None
170
32
422
80
114
50
27
24

Number
of court
cases

None
1
1
3
1
None
2
None
None
14
None
2
188
9
None
4
10

Number of
cases successfully
concluded
(see cols.
3 and 4)
None

8
1
18
3
3
2
None
None
149
31
419
268
11
26
21

Number
of cases
pending

None
3
I
3
1
None
None
None
None
16
None
3
116
1
39
1
3

No authority to issue.
Authority for issuance of administrative orders established under regulations.
16. Hearings on H.R. 4036 Before House Committee on Public Works, 87th Cong.,
1st. Spss. 249 (1961).
17. Reports not received from Alabama, Arizona, Arkansas, Illinois, New Jersey,
Oklahoma, South Carolina, and Vermont. Of these states, all, except Arizona, authorize
issuance of administrative orders.
O

t
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STATE ENFORCEMENT OF WATER POLLUTION
CONTROL (continued)
Statistical compilation of experience reported by 42 states 17
Number of
cases successfully
State

Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Mexico
New York
North Carolina
North Dakota
Ohio
Oregon
Pennsylvania
Rhode Island
South Dakota
Tennessee
Texas
Utah
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Period
beginning

Number of
administrative
orders issued

1950
1945
1946
1959
1957
1957
1949

332
3
None
1
4
None
None

1947
1939

*

1954
1951
1939
1953
1939
1937
1926
1955
1947

54
None

1952

*

1957
1948
1955
1932
1948
1957

2
20
343
21
1,138
None

*

53
58
1,766
4
None
18

Number
of court
cases

53
1
300
None
None
None
None
1
None
3
None
None
5
13
2
None
2
3
None
2
None
5
4
None

concluded
(see cols.
3 and 4)

90
4
300
1
3
None
None
1
None
2
None
None
43
47
1,263
3
None
17
3
2
18
244
20
696
None

Number
of cases
pending

28
None
None
None
1
None
None
None
None
I
None
None
7
477
477
None
None
3
None
None
2
99
1
442
None

The state agencies emphasize such activities as promotion, education, and
advice; reviewing engineering project plans; conducting stream studies and
investigations; processing grant applications; and maintaining surveillance over
treatment plant operation substantially more than they emphasize enforcement
No authority to issue.
:: Authority for issuance of administrative orders established under regulations.

17. Reports not received from Alabama, Arizona, Arkansas, Illinois, New Jersey,
Oklahoma, South Carolina, and Vermont. Of these states, all, except Arizona, authorize
issuance of administrative orders.
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in administering their programs. Progress in most cases is measured by the
number of municipal and industrial treatment plants constructed. While this
is valid insofar as reduction of the pollution load ultimately reaching the waters
is concerned, true progress might better be measured in terms of the quantities
of polluted water restored to acceptable quality for the maximum number of
legitimate cases.
The disregard of state boundaries by flowing waters has led to the formulation of interstate compacts for the prevention and control of water pollution.
Nine such interstate compacts, which accord substantial powers to the agencies
established to administer their provisions, have received Congressional consent
and approval. These interstate agencies are empowered to coordinate data and
to supplement such data through investigations, analyses, and other means; to
set water quality standards; to draft and recommend uniform legislation; and
to disseminate information to the public. Six of these agencies are vested with
enforcement powers under which they may issue abatement orders.
Persuasion and education have been the areas wherein the interstate agencies
have functioned with greatest success. There has been practically no utilization
of their enforcement powers.
III.

THE FEDERAL ROLE IN WATER POLLUTION CONTROL

The Federal Water Pollution Control Act, 18 as most recently amended, 19
authorizes a diversified and comprehensive attack on water pollution in cooperation with state and interstate agencies.
A. Comprehensive Programs for Water Pollution Control: The Federal

Water Pollution Control Act provides that comprehensive programs for eliminating or reducing the pollution of interstate waters and their tributaries and
improving the sanitary condition of surface and underground waters are to be
prepared or developed in cooperation with other federal agencies, state and
interstate water pollution control agencies, and the municipalities and industries
involved. The Act requires that in the development of such programs due regard
is to be given to the improvements necessary to conserve these waters for public
water supplies, propagation of fish and aquatic life and wildlife, recreational
purposes, agricultural, industrial, and other legitimate uses.
A comprehensive water pollution control program is a systematically planned
scheme of means and measures for controlling water pollution and preventing
pollutants from interfering with legitimate water-uses throughout a river basin.
By including (1) demographic and industrial expansion forecasts, (2) hydrologic data and interpretive material, (3) accurate determination of stream and
lake physical and biological characteristics, (4) trends in volumes of water used
and returned to waterways as waste over the fifty year period of planning,
18. 62 Stat. 1155 (1948), 33 U.S.C. §§ 466-66K (1958).
19. Federal Water Pollution Control Act Amendments of 1961, 75 Stat. 204.
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(5) projection of treatment and waste removal needs for the planning period,
(6) computation of streamflow requirements to reduce concentration of pollutants which cannot be removed or treated adequately at the source, and (7) estimates of timing and costs of implementing the control and prevention plan,
the fully developed program produces the guidelines for all construction interests (federal, state, and local) to follow in meeting pre-set goals of water quality adequate for all legitimate uses. Understandably, the formulation of a
comprehensive program requires the cooperation and participation of all governmental units and private interests at every level.
The development of five comprehensive water pollution control programs
is presently underway. They include programs for the Arkansas-Red River
Basin, Chesapeake Bay-Susquehanna River Basin, Great Lakes-Illinois River
Basin, Columbia River Basin, and Delaware River Basin. The additional seventeen principal river basins are scheduled to have comprehensive programs
developed by 1970. Surveillance of developments and modification of the programs as required by changing water-uses will continue after completion of the
programs.
Plans for streamflow control are included in the comprehensive programs.
The Federal Water Pollution Control Act specifically authorizes inclusion of
water storage in federally-constructed reservoirs to regulate flows for water
quality control purposes. Such flows cannot be used, however, as a substitute
for treatment at the source. The water storage authorization applies to all
reservoirs planned for federal construction both within and outside the river
basins for which comprehensive programs are currently being developed.
B. Interstate Cooperation and Uniform Laws: Encouragement of cooperative activities by the states, and of enactment of improved and, so far as practicable, uniform state laws, and of compacts between states is directed by the
Federal Water Pollution Control Act.
A "Suggested State Water Pollution Control Act" has been developed. This
Suggested Act was issued in 1950 by the Public Health Service, and was endorsed by the Council of State Governments and recommended for state legislative consideration. Approximately thirty-five states have enacted new legislation or modified their existing water pollution control statutes to accord in
whole or in part with the Suggested Act. Variations as to specific provisions
occur between the laws adopted by the individual states. The primary objective
of the Suggested Act is to provide a basic source document for the use of states
seeking to improve their water pollution control laws.
The provisions of the Suggested Act are currently under appraisal in the
light of the ten years of experience which the states have had in conducting
their programs. Revision of the Suggested Act is underway and the states will
be encouraged to up-date their laws accordingly.
Encouragement of compacts between the states is provided in the form of
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technical assistance and advice, both prior to and during the period of compact negotiation. Such technical assistance is provided both for compacts whose
major purpose is the prevention and control of pollution and for those which
may include relatively minor provisions in regard to water pollution control.
C. Research, Investigations, Training, and Information: Broad authority
and specific directions for the conduct of the research program in water pollution are provided by the Federal Water Pollution Control Act. Authorizations
in this section encompass: (1) the making of grants-in-aid to public and private
agencies and institutions and to individuals to conduct or contract for research
or training projects and demonstrations; (2) establishing and maintaining research fellowships; (3) providing technical training for the personnel of public
agencies or other qualified persons; and (4) providing technical assistance to
any state water pollution control agency or interstate agency, community or
industrial plant.
The Act further directs the Secretary of Health, Education and Welfare
to (1) conduct a broad program of research, experiments, investigations, demonstrations and studies relating to'the causes and control of water pollution;
and specifically, to develop and demonstrate practicable means of removing
the maximum possible amounts of pollutants from sewage and other waterborne wastes, improved methods and procedures for identifying and measuring
the effects of pollutants on water-uses, and methods and procedures for evaluating the effects on water quality and uses of augmented streamflows to control
water pollution; (2) collect and disseminate basic data on chemical, physical
and biological water quality and other information relating to water pollution
prevention and control; (3) to establish, equip, and maintain field laboratory
and research facilities, seven of which are to be located in designated areas of
the nation; and (4) to conduct research and technical development work and
studies with respect to present and future Great Lakes water quality and water
pollution problems.
During the seven-year period 1956-62, 742 research grants totalling over $9.6
million have been awarded to support the study of basic problems and to develop new knowledge related to the prevention and control of water pollution.
These grants have allowed more engineers and scientists to work on pollution
problems and have stimulated investigations throughout the country, thus
adding to the specialized knowledge needed to deal with water pollution and
its control.
Hitherto unavailable, funds for the establishment of research fellowships
have been appropriated for the fiscal years 1962 and 1963.
A broad program of assistance on technical problems has been provided to
other federal agencies, state and interstate agencies, local governments and industry. Since 1956 more than 3,000 items of technical information and assistance have been supplied, including three major reports to the Senate Select
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Committee on National Water Resources. 20 More than 240 reports on water
resources developments by other federal agencies have been reviewed for water
supply and pollution aspects. The municipal and industrial water supply storage requirements, and storage requirements for flow regulation and the economic value thereof, have been determined for 93 Corps of Engineers projects.
A number of special field investigation projects have been carried out. Two
examples are the evaluation still in progress in Alabama and South Carolina
of pesticides as ground and surface water pollutants, and the evaluation of
lagoons as an economical method of waste treatment. The lagoon studies have
already resulted in substantial savings in treatment costs to several thousand
communities and industries.
Prior to 1956 the federal water pollution research program was at a level
barely able to "touch base" with the many problems requiring study and investigation. Progress under the Act has laid the foundation for a full-scale
research attack. Major accomplishments to date include: (1) improved methods for detecting and identifying water pollutants, including many of the
new synthetic organic chemicals; (2) methods of predicting and measuring
the detrimental effects of specific pollutants which will provide clues for their
treatment and control; and (3) improvements in the effectiveness of conventional water and waste treatment processes. Other research projects are in
progress to provide fundamental knowledge on the origin, behavior, effects
and treatment of pollutants, including oceanography since pollution affects
estuarine and coastal marine waters with their irreplaceable fishery, shellfishery and recreational values.
A major research project of much significance has begun. This project seeks
to develop entirely new waste treatment methods from those in use today, which
provide only partial treatment at best, by investigating fundamental physicalchemical principles as a basis for developing new treatment processes which will
approach actual purification of waste waters, thus permitting their repeated
re-use. In addition to government scientists, highly competent persons in industry and universities are at work on this very important project.
Five years ago there was a widley recognized dearth of data on water resources and on water pollution in particular; since then, a National Water
Quality Network on interstate streams has been established and 122 stations of
the projected 300-station network are in operation. The water quality data being collected show present conditions, will establish long-range trends, provide a base-line for measuring progress, and assist persons responsbile for
controlling water pollution in making decisions.
Collection, analysis and publication of inventories of water supply and waste
20. U.S. Senate Select Committee on National Water Resources op. cit. supra note 2,
Committee Prints No. 7 Future Water Requirements for Municipal Use (Jan. 1960),
No. 9, Pollution Abatement (Jan. 1960) and No. 24, Water Quality Management (Feb.

1960).
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treatment facilities have been made truly national in scope. Such data are
required to measure needs and progress in meeting those needs. A special inventory of waste disposal practices at all federal installations has been completed
and will provide the necessary data for federal agencies to take the lead in

controlling water pollution. In collaboration with the U.S. Fish and Wildlife Service, a continuing census of pollution-caused fish kills has been established with the cooperation of state and local conservation officials. The fish

kill data are already proving a valuable biological indicator of pollution for
health and conservation agencies, and are providing an added impetus to the
growing support for water pollution control.
Site selection and appraisal is currently in process for locating the seven
designated field laboratory and research facilities. Of these seven, the locations
of four have been selected, Ada, Oklahoma; Corvallis, Oregon; College, Alaska,
and Athens, Georgia. Studies of Great Lakes water quality are continuing in
connection with the development of a comprehensive program for the Great
Lakes-Illinois River Basin.
D. Grants for Water Pollution Control Programs: To assist the state and
interstate water pollution control agencies in meeting the costs of establishing
and maintaining adequate water pollution prevention and control programs,
the Federal Water Pollution Control Act authorizes grants to be made to
these agencies at a level of $5 million annually until June 30, 1968.
Former federal appropriations for this purpose were $2 million in the fiscal
year 1957 and $3 million for each intervening fiscal year through 1961. These
program grants have served the purpose of improving and strengthening the
state and interstate water pollution control programs, and have stimulated
increased state appropriations. Since 1956 state appropriations have increased
by 80 per cent, to a 1961 level of $7.6 million.
With these increased fiscal resources, and the expanded staff thereby made
possible, the states have been able to strengthen and enrich their programs by
expanding their field studies of actual and potential pollution problems; by
establishing and maintaining monitoring systems to provide current information on the quality of their waters; by engaging in, and supporting studies and
investigations of, some of the most pressing pollution problems; by stepping up
their enforcement activities; and by expanding and intensifying their promotional work with communities and industries for the installation of pollution
abatement facilities.
E. Grants for Construction: Incentive grants to municipalities for the construction of necessary sewage treatment works are authorized by provisions of
the Federal Water Pollution Control Act.
A grant of 30 per cent of the estimated reasonable cost of construction, or
$600,000, whichever is less, may be made for a single project, and a joint project
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to serve two or more communities may receive up to $2.4 million. Federal funds

authorized to be appropriated for the purpose of making these grants are $80
million for the fiscal year 1962, $90 million for the fiscal year 1963, and $100
million for each of the four subsequent fiscal years.
During the six-year period 1956-1962, when the maximum grant was limited to $250,000, this program assisted 3,500 communities to begin the construction of their waste treatment plants. The total cost of these projects is $1,690
million of which the grants funds amount to $290 million, or 17 per cent, indicating the degree of successful stimulation of local expenditures achieved by this
program. Completion and operation of these plants will result in the improvement of 38,000 miles of rivers and streams, and will serve 35 million people.
Despite this progress, there exists a considerable backlog of needed municipal waste treatment projects. A survey conducted by the Conference of State
Sanitary Engineers discloses that more than 5,290 projects are required-at
a cost of more than $2 billion. The increased grant and appropriations limitations are an acknowledgment and a demonstration of the federal resolve
to overcome this backlog.
F. Enforcement to Abate Pollution: Enforcement measures to bring about
abatement of the pollution of interstate or navigable waters in any state or states
which endangers the health or welfare of any persons are provided by the Federal
Water Pollution Control Act.
The Act directs the initiation of federal action to abate interstate pollution
at the request of a governor or state water pollution control agency, or a municipality in whose request the governor and state agency concur, and on federal
initiative, without request, on the basis of reports, surveys, or studies. Federal
enforcement measures on intrastate pollution situations are contingent upon
the request of the governor of the state.
The enforcement procedures call for three steps: (1) a conference with the
state and interstate agencies concerned; (2) a public hearing before a board
appointed by the Secretary; and (3) federal court action instituted at the request of the Secretary by the Attorney General. Each succeeding step is taken
only if the previous step has not been effective.
Twenty federal enforcement actions have been taken to date. A total of
twenty-eight states and the District of Columbia have been parties to these actions. They involve some 300 municipalities and about the same number of
industrial plants. Large metropolitan areas, such as New York City, St. Louis,
the Kansas Cities area, and Portland, Oregon, and large corporations such as
General Motors, Standard Oil, Shell Oil, Swift, Armour, Crown-Zellerbach,
Olin-Mathieson Chemical, and the Vanadium Corporation of America have
been covered in these actions. Over 4,000 miles of twelve major water bodies
are affected.
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As a result of these actions, remedial collection and waste treatment facilities at an estimated cost of $500 million are in various stages of planning,
construction, and operation. This cost figure is expected to rise substantially
when schedules of remedial action are established for several large areas now
under federal enforcement actions.
In a majority of the actions, the conference stage has proved effective. The
hearing stage has been necessary only in four instances, and court action was
resorted to only in one case.
The extension of federal jurisdiction and the strengthening of the enforcement procedures provided in the 1961 amendments underscore the federal
concern and feeling of responsibility to abate the pollution of the Nation's waters.
G. Control of Pollution from Federal Installations: The Federal Water
Pollution Control Act asserts the Congressional intent with respect to the cooperation with the Department of Health, Education, and Welfare required of
all federal departments and agencies in preventing polluting discharges from
federal installations. Waste discharges from federal installations alleged to be
contributing to pollution situations, on which enforcement actions are brought,
are made subject to recommendations to the conference and hearing boards in
enforcement actions.
A complete inventory of waste treatment practices at all federal installations has been completed. The federal agencies operating installations which
require modification or construction will be encouraged and assisted in developing and operating adequate pollution control facilities. All of the authorities
provided by the Act will be utilized to assure that federal installations, far from
acquiescing to minimum local standards, will serve as an example and will lead
in effective water pollution control.

